Tweetable abstract: Older adults reported dependence on private health care, which led to high out of pocket expenditures among them.
Introduction
Population ageing is an upcoming phenomenon in India. India will be a major contributor of the older adult population in the future (1) . The proportion of older adults aged 60 and above in India is 8.6% and which is projected to be more than 12% in 2026 and 20.2 % by 2050 (1-3). There are huge implications for public health on population ageing in India. As we know health needs of older adults are quite different. Non-communicable diseases are more common in older ages and increase in the proportion of older adults will enhance the burden of non-communicable disease (4) . Given away the inadequate public health care system and the increased need for health care among older population, the future ageing of the population in India poses a serious concern in providing access to specialized health care and financing these health care services (5) .
Roy and Chaudhuri 2008 found that older men have more likely to use emergency services involving hospitalization, while older women use more primary and community health care services in India (6) . Another study on Asian countries found significant differences in utilization of health care services by age, sex and education (7) . Studies in India had also found that poor and rural population had less access to health care services and are vulnerable to financial risk posed by episodes of chronic illness (8) (9) . The private sector is the biggest source of providing health care services in India. The inability of public health providers to provide quality health care services and increasing dependence on private health care in India led to the high burden of health care expenditures (9) . The inadequate public health infrastructure in India left no choice to rely on the private health system, which involves increased expenditure on health (10) . Expenditures on both inpatient and outpatient health care are higher in private facilities as compared to public facilities. There are few studies in India showing that a high percent of expenditure on health is out of pocket and contributed in enhancing poverty (8) (9) (10) . Socio-economic inequality in access tohealth care as well as high out of pocket expenditures was found in overall Indian population (11) .The situation among older adults will be much more severe as they need more specialized health care services compared to other age groups.
There are not many studies in India which have assessed the burden of out of pocket health care expenditures in older adults.It is imperative to understand the health needs of the older generation and develop equality in access to the health care system among ever increasing ageing population of India. Hence, the objective of this study was to assess the utilization of outpatient and inpatient care among older adults and analyze the out of pocket health expenditure incurred during the recent outpatient and inpatient care among older adults. This paper has explored the association between socioeconomic factors on receiving health care services and out of pocket health expenditure among older adults in India.
Data source
The data from the Study on Global Ageing and Adult Health (SAGE) Wave 1 was used, which was conducted in 2007-08 in India. A multistage, stratified, random cluster sampling design was used. In India data was collected from six states Assam, Karnataka, Maharashtra, Rajasthan, Uttar Pradesh and West Bengal. The same primary sampling units (PSUs) and households covered in the World Health Survey (WHS-2003) comprised the baseline sample for SAGE Wave 1 India in 2007-08. The primary sampling units were stratified by region and location (urban/rural) and, within each stratum, enumeration areas were selected (12) . The details are also given on SAGE website (http://www.who.int/healthinfo/systems/sage). It was a cross-sectional household survey which collected information on adults aged 18 years and above. Face to face interviews were done to collect information. India is recently experiencing increasing older adult population, with rising burden of noncommunicable diseases. To provide insight on the recent epidemiological changes and rising burden of health care, responded aged 50 and above were taken as older adult population; similar to WHO-SAGE report (13) . The final sample size was 7150 respondents aged 50 years and above. The distribution of sample by each state is given in Table 1 .
Dependent variables
Information regarding the inpatient and outpatient visits wascollected. The reference period for inpatient care and outpatient care was 3 and 1 year, respectively. The reference period was taken as 3 and 1 year to reduce recall biases and focusing on the more recent scenario. 
Independent variables
The utilization of health care can be determined by multiple factors, such as demographic (age, sex, residence, and marital status), socioeconomic characteristics (caste, religion, education, employment and wealth), and health condition (chronic morbidity). Wealth quintiles were derived from the ownership of durable goods, household dwelling characteristics and household amenities. The total 20 variables used to generate wealth index. The principal component method was used to generate wealth scores, which was divided into 5 categories. Working status was divided into three categories; never worked (who never worked in their lifetime), currently working and past worker (who worked in the past but not currently working). The morbidity related information for angina, arthritis, asthma, cataract, chronic lung diseases, diabetes, depression, and stroke was collected. The presence of more than two morbidities was categorized as multiple morbidity. The presence of only one morbidity was categorized as single morbidity. The respondent reported having any health insurance was recoded as having health insurance. health expenditure data were found by plotting the data. Extreme values in health expenditure were removed from the analysis as they were found to influence the statistics significantly. Stepwise logistic regression was done to know the determinants for utilization of health care services among older adults. The odds ratio of receiving inpatient and outpatient was calculated. The information on health expenditures was collected in rupees (currency of India). For better understanding the mean of health expenditure was converted into dollars, by applying the average conversion rate of rupees to dollars in 2007 (http://usd.lookly.com/INR/c1/). Multiple linear regression analysis was done on the log of health expenditure to get the important factors responsible for increased health expenditure. Linear regression performed for cases which have reported out of pocket expenditure. The log transformation of expenditure and the model have met the normality and heteroscedasticity assumptions of linear regression. Possible interaction between independent variables were also explored. Stata-12 was used to perform these analyses.
Statistical analysis

Results
Utilization of inpatient and outpatient health care among older adults
As shown in Figure 1 , 87.5% of older adults had utilized outpatient health care in last 12 months. 14.6% of older adults have received inpatient health care services during last 3 years. Utilization of outpatient and inpatient health care was higher for older age groups. Older female adults had higher utilization of outpatient care but lower utilization of inpatient care, compared to older male adults. Among adults who received outpatient care, 61.8% of them received in private health care facility, and 22.1% received in government health care facility (as shown in Figure 2 ). Similarly, among older adults who received inpatient care, 58.4% of them received in private health care facility and 36.7% of them received in government health care facility. Utili- Table 2 shows the odds of receiving outpatient and inpatient care among older adults. Older adults in rural areas (OR=0.87, p>0.05) had non-significantly lower odds of receiving outpatient care compared to older adults in urban areas. Currently widowed/separated older adults (OR=1.88, p<0.05) had significantly higher odds of receiving outpatient as well as inpatient care compared to older adults who never get married. Others (other than Hindu/Muslims) in religion category had significantly higher odds of receiving inpatient care compare to Muslims (OR=2.24, p<0.01). In caste categories, others (non scheduled caste/tribe) had significantly higher odds of receiving inpatient care compared to schedule caste/tribe (OR=1.34, p>0.01). Increasing education and wealth quintile did not found to have much influence on receiving inpatient and outpatient care. Past worker (OR=1.31, p<0.05) had significantly higher odds of receiving inpatient care compared to older adults who had never worked. Older adults with single morbidity had significantly higher odds of receiving inpatient (OR=1.79, p<0.01) as well as outpatient care OR=1.77, p<0.01) compared to adults who did not have any chronic morbidity. Similarly, older adults with multiple morbidity had two-fold and three-fold utilization of outpatient (OR=2.06, p<0.01) and inpatient (OR=3.25, p<0.05) care respectively, compared to older adults with no chronic morbidity. Having health insurance was also related to increased utilization of outpatient (OR= 1.47, p<0.05) and inpatient care (OR= 1.70, p<0.01).
Determinants of utilization of inpatient and outpatient health care among older adults
Out of pocket health expenditure for recent outpatient and inpatient health care visit among older adults
Mean out of pocket health expenditure for recent outpatient care in last 24 months among older adults was $10.6 (Rs. 437.7) (as shown in Table 3 and Appendix 1). Mean out of pocket health expenditure for recent inpatient care in last 3 years among older adults was $192.1 (Rs. 7925.7). Older adults aged 70 and above had the highest mean out of pocket health expenditure for recent outpatient care. The age group 60-69 years had the highest mean out of pocket health expenditure for recent inpatient care. Older male adults had higher mean out of pocket health expenditure for both inpatient and outpatient care compared to older female adults. Older adults residing in urban areas had higher mean out of pocket health expenditure for both inpatient and outpatient care compared to older adults residing in rural areas. Currently married older adults had the highest mean out of pocket health expenditure for inpatient and outpatient care in the marital status category. In the caste categories, the scheduled caste/tribe had the lowest mean out of pocket health expenditure for inpatient and outpatient care. The highest category in education and wealth categories had the highest mean out of pocket health expenditure for inpatient and outpatient care. Older adults who had worked in the past had higher mean out of pocket health expenditure for inpatient and outpatient care compared to older adults who had never worked. Older adults with single and multiple morbidities had higher mean out of pocket health expenditure compared to older adults who had no chronic morbidity. Older adults who received health care in private health care services, the average out of pocket expenditure were almost double to those who received in public health care service. Older adults reported having health insurance had higher out of pocket expenditure for outpatient care, but lower for inpatient care compared to older adults without health insurance. Table 3 showed the result of multiple linear regression on the log of out of pocket health expenditure. Currently married older adults had higher out of pocket health expenditure for inpatient care compared to adults who never got married. Rural areas had significantly lower out of pocket health expenditure on outpatient care compared to urban areas. Having secondary and higher education among older adults significantly increased the out of pocket health expenditure on inpatient care. Increasing wealth quintile categories also lead to increasing out of pocket health expenditure for both inpatient and outpatient care. Having multiple morbidities among older adults lead to significantly increased health expenditure for both inpatient and outpatient care. The out of pocket expenditure on health was significantly higher in private health care services.
Factors influencing health expenditures among older adults
Discussion
Relatively higher percentage of the older adult population was using health care facilities in our study compared to the previous studies in India (14) (15) . In our study, respondents were asked whether they went to seek medical care or not (not for any specific disease or condition). The care received may or may not be geriatrics. It reflects the demand of health care services among older adults. As shown in the various literature, the need of long-term health care is very common among older adults (16) (17) (18) . Hence, the need and importance of developing geriat- (7, (19) (20) . The dependence on private health care in these countries causes a high financial burden on population groups such as older adults. Studies comparing multiple Asian countries found that India has one of the highest shares of out of pocket expenditure to total health expenditure (20) . A study using the National Sample Survey Organisation (NSSO) data had shown high use of private health facilities compared to public health services among 60 and above population in India (21) . High utilization of private health care can lead to the increase in out of pocket health expenditure (1, 19) . The out of pocket health expenditure for inpatient and outpatient care as estimated by NSSO is 214 rupees and 3543 rupees respectively for the overall population (10). Compared to our findings, the average cost of out of pocket expenditure is 10.6$ (437 rupees) in outpatient and 192$ (7925 rupees) in inpatient among older adults (Table 3 and Appendix 1). It may suggest that the cost of health care will be high in older ages. Studies in the past have shown the average share of expenditure on inpatient and outpatient care is lower, but expenditure on medicines is higher in the general population. The catastrophic health expenditure is known to push households below the poverty line (8) (9) (10) . Socioeconomic vulnerabilities combined with the need for more health care and medicine among the older population are a concern for the public health system in India (8) . This minimizes the health care accessibility of older adults belonging to vulnerable and poor section (such as a scheduled caste/tribe) of the population within the older adult population and enhances their chances of being in poor health with the financial burden (22) . Socioeconomic conditions are important determinant of health care access in developing countries (6, 12, (19) (20) (21) (22) . Utilization and expenditure on health care facility was significantly higher for older adults belonging to the other caste category compare to scheduled caste/tribe. Higher accumulation of wealth was also significantly associated with increased utilization and out of pocket expenditure on health care services. It can be inferred that the older adult in poverty ridden households will have less access to quality health care. The high out of pocket health expenditure may not allow the poor household to seek medical care when required (19) . The estimates from the Ministry of Social Justice and Empowerment, Government of India had concluded that one-third of the population in the 60 plus age group is below poverty lines (23) . The elimination of social and economic inequalities in access to healthcare among older persons had also been emphasized in the Madrid International Plan of Action on Ageing (24) . The presence of chronic morbidity had also significantly associated with health care utilization and expenditures. Even studies from developed countries have shown increased use of health care among older adults who had single or multiple morbidities compared to older adults with no morbidity (25) . Health insurance was related to increased utilization of health services. However, health insurance did not have significant influence on out of pocket health expenditure. The reason may be the health insurance in India is not strong enough to provide financial protection or there are also chances of reporting biases. It is interesting to find out that the factors which were responsible for increased utilization of health care, were also significantly associated with out of pocket health expenditure or vice-versa. The necessity to strengthen the public health care system for meeting the emerging needs of the older adult population are required (19) (20) (21) . Increasing access to health care is very important in achieving better health among older adults. The protection to poor households from high financial risk by out of pocket health expenditures is also necessary for the public health system in India.
Limitations of the study
First, the information on health care utilization and expenditure were self-reported. It may also have recall bias, especially for expenditure data, which may affect the results. Another important limitation of the study is that it does not take account for the duration of stay in inpatient care. Expenditures questions were only asked for the recent outpatient and inpatient care, there could be more than one outpatient and inpatient health care visits in the reference period.
Conclusions
The older adult population in India will increase in near future. The public health system must adopt soon to meet the need for this section of the society. Use of private health care is very high in India. Increased dependency on private health facility will only lead towards high out of pocket health expenditure. The requirement of long-term health care among older adult population may result in increasing burden of health care expenditures. Socioeconomic characteristics also play an important role in access to health care among older adults. Developing quality and affordable health care services for older adults to ensure equity in accessibility will be a major task for the public health system in India. There is a requirement to improve the methodology for collecting detailed and quality data on the health expenditure in India.
